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To: The Commission

COMMENTS OF PCUBE LABS

Professional Products & Promotions, Inc.1, a Florida Small Business

Corporation doing business as PCUBE Labs, hereby comments on the Fifth

Further Notice of Proposed Rule Making (the "Fifth NPRM") in the above

captioned proceeding.

1. Introduction

According to the Fifth Further Notice of Proposed Rulemaking in this

proceeding, the Commission is considering the adoption of the

recommendations of the Advisory Committee on Advanced Television

Services (ACATS), without modification, as submitted. The Fifth NPRM

specifically requests comments about both the technical and implementation

1 These comments have been prepared by Mr. Craig Birkrnaier, President of PCUBE LABS, a
technology consultancy dealing with the convergence of video, computer and telecommunication
technologies. PCUBE has been intimately involved with the development of computer based
tools for digital video editing and image composition with clients including: Avid
Technologies, Scitex Digital Video, LucasFilms, Hewlett Packard, Adobe Systems and IBM.
Mr. Birkmaier is actively in volved in the development of new markets for visual
communication products as a contributing editor to Videography and Television Broadcast
magazines, and through his extensive involvement in standards work related to the
convergence of video and computer technology and advanced television systems. Mr. Birkmaier
was a participant in the ACATS Working Party 4 interoperability review of the proposed
ATSC standard, a member of the ATSC working group on studio production standards, and a
frequent contributor to ACATS and ATSC activities related to development of the proposed
ATSC standard. These comments reflect the position of PCUBE Labs and Mr. Birkmaier, and do
not represent the views of i'lny other company or individual.
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aspects of deploying a digital terrestrial broadcast standard for advanced

television services, the standard documented by the Advanced Television

Systems Committee (ATSC).

Numerous responses to this Notice raise serious questions with regard to

various aspects of the proposed standard. It is not the intention of these

comments to analyze specific technical issues in depth. These issues are well

documented in other submissions to this Notice. They are also well

documented in submissions made by Mr. Birkmaier and many others during

formal ACATS and ATSC reviews over the past four years.

There is a common theme to these submissions, however, which points out

the serious potential consequences of mandating the proposed standard. This

proposal is a collectior of technologies that have been chosen through a

competitive process and plugged-into a very flexible framework for digital

broadcasting. As such the proposed standard seeks to assure interoperability

at the receiver level and the long term viability of the standard by choosing

technology winners and deploying a new digital television infrastructure

modeled on the analog infrastructure it seeks to replace.

This approach is likelv to stifle innovation and the rapid development of new

services and technologies. For example, the response to this Notice from

Digital Theater Systems points to the fact that a digital broadcast standard

could support multiple audio encoding technologies, and that the technology

choosen by ACATS for this system function may already be dated. The same

can be said for virtually every other modular component of the proposed

standard.

The FCC regulatory process is simply not up to the challenge of constantly

evolving the standards for new services that can be carried via a digital

terrestrial broadcast ~.ystem that delivers bits to intelligent information

appliances in both fixed and mobile applications. The obvious solution is to

develop a modular, layered framework for an open systems approach to

digital television, and let the marketplace drive the evolution of this service

by constantly improving functionality within the modular components of the

architecture.



The following comments and recommendations will attempt to avoid

dealing with the complex issues, and focus on solutions instead. A recent

article, published in Yideography magazine is included as Appendix 1 to

these comments; the article deals with some of the fundamental issues of

interoperability raised in the responses to this Notice.

These recommendations are being submitted for consideration, with the hope

that they will provide a framework which the Commission can use to move

towards the goal of harmonizing the requirements of all affected stakeholder

industries in a time frame that will allow digital broadcast licenses to be

issued according to the Commission's current timetable.

2. Specific Recommendations

2.1 Modulation Standards

There are two critical issues with respect to the establishment of modulation

standard(s): interference with NTSC channels in adjacent markets during the

simulcast period; and the ability for broadcasters to choose modulation

techniques that are appropriate for their markets as the underlying

technolgies evolve.

The Commission should establish a modular framework for modulation

standards. It should allow digital broadcast license holders to choose 4VSB at

a reduced initial operating power level, or 8VSB at full authorized power

level, based on adjacent market conditions during the simulcast period. The

Commission should aHow broadcasters to choose from additional

modulation standards when the NTSC channel is returned, according to

market dictates.

2.2. Transport Protocol s



The proposed MPEG-2 transport protocol does not provide sufficient error

protection to assure reliable delivery of data files, such as those that are

currently used in computing and Internet applications.

The Commission should establish a modular framework for data transport
protocols. The proposed MPEG-2 transport layer can be recommended for use

during the simulcast period. The Commission should encourage stakeholder

industries to work together to develop enhancements to the proposed MPEG

2 transport or alternative transport protocols that ensure the delivery of

critical data at the higher bit error rates required for the transport of "lossless"

data files; these industries should submit a harmonized proposal to the

Commission no later than January 1, 1997.

2.3. A Market Driven Approach To Applications

The Commission should allow the marketplace to guide and affect the

development of applications that can be delivered via the transport

protocol(s) established following the recommendation noted above. The

commission should not mandate any receiver requirements or minimal

hours of broadcast for any proposed video format. The commission can

"endorse" the application layers of the proposed ATSC Standard as an

available application that broadcaster may freely choose to use for ATV

services, but should not preclude the use of other formats.

2.4. An Alternative to a Free Market Approach

If the commission feels compelled to mandate that digital broadcast license

holders must originate a specific format to ensure rapid adoption of the

standard, it should establish a minimum base-layer standard for a format

family with:

- 480 vertical lines;

- An orthogonal sampling grid (square pixels);

- Frame-based sampling (progressive scan);



- Variable aspect ratio within a range from 1:2 to 2:1 (H:V); images

outside this range can be encoded with reduced vertical resolution

(lettterboxed presentation);

- Variable frame rates based on a 6 Hz family which may include 24, 36,

and 60 frames per second.

A IIreference ll digital television receiver should be capable of decoding and

displaying a central 640 x 480 (4:3 aspect ratio) region of this base layer at frame

rates up to 60 frames per second

2.5. Encourage Industry to Step Up to the Task

The Commission should strongly encourage cross-industry collaboration, to

harmonize the requirements of various stakeholder industries, by developing

voluntary standards or recommended practices to guide both program
distributors and consumers in the selection of appropriate technologies. The

Commission should encourage these industries to develop recommended

practices that will dea\ with the following issues:

2.5.1. Public Interest Information Services

The Commission and Congress have required television receiver

manufacturers to support current services such as closed captioning for the

hearing impaired and emergency messaging systems. It is recommended that

the Commission encourage the stakeholder industries to support these

requirements on a voluntary basis and significantly expand the scope of

services that can be expected from a receiver that complies with the voluntary

standards and practices. For example, the system should support program

rating and blocking functions--the so-called "V-chip". The recommended

practices would provide a foundation for minimal compliance with ancillary

data broadcasts that contain public interest information.

Stakeholder industries should be encouraged to develop a plan for receiver

addressability--for example, the assignment of an IP (Internet Protocol)

address--so that messages can be delivered to any group of, or individual

receivers, via any communications infrastructure including terrestrial

broadcast. In addition to the traditional information services described



previously it would also be highly desirable to support the ability to forward

mail to receivers for applications such as messaging from schools and local

governments to citizens in the community.

2.5.2. Voluntary standards for identification of critical receiver characteristics

The consumer, when purchasing a receiver/display system should be

provided with information that identifies the capabilities of the

receiver / display and levels of compatibility with existing standards and

recommended practices Characteristics which should be identified include:

- Display resoluhon (Horizontal and vertical resolution as measured in

cycles per degree for recommended viewing distance(s);

- Aspect ratio, including the capabilities of the receiver to accommodate

other aspect ratios;

- Supported video decoding capabilities;;

- Supported audio decoding capabilities;
- Supported graphics and local information synthesis capabilities;

- Supported communications capabilities (demodulation standards);

- Support for extensibility--the ability to enhance the performance of

the receiver through plug-in hardware and software upgrades or

software enhancements delivered as ancillary data.

2.5.3. Voluntary standards for the encoding of both linear and interactive

program content, prov iding a flexible foundation to support all forms of

source material, including new forms of content that are yet to be identified.

3. Conclusion

The Commission should encourage the participants to develop a modular,

layered architecture that can be freely extended as the underlying technology

evolves. The Commission should encourage the immediate formation of a

suitable cross-industry group to deal with these issues and ask for a

preliminary report form this group to be delivered by January 1, 1997. The

Commission should provide a representative to sit as an ex-officio member of



the group to enhance communications between these bodies and expedite

requests for information regarding FCC policies and regulations.

Respectfully submitted, _~~
'g J. Birkmaier

PCUBE Labs

4607 N.W, 6th Street, Suile 3D

Gainesville, FL 32609

July 11, 1996
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Crossfire: Contrasting
Opinions on Convergence

CRAIG BIRKMAIER

What do
theHDTV
Grand

Alliance, a com
puter industry
coalition, and
some Contribut
ing Editors to this maga
zine have in common?

Ihe answer is contrasting opinil s
abolltlvhat people will be watching 11

eledTonic information displays as p'
'ional computers, the Internet, and D V
(dil.!ital t(']evision) converge and t ,>
eoment available to each looks incre ','
inglv the same,

For months I have been explori g
aspt'cts of the nser inter:{a('e to inter:
livl' DTV in this eo!umn, deseribing h, IV

I on verging virheo and computer tel !
nolt,gies (,an hp applied to resolve so, e
111' t he issues that have fueled an intel ,e
dehat!: ahout intero]Jemhility hetwf n
video and cl)mputers, In my Octot 'I'

"FUll \vith Macl'obloeks" column, I p
senl I'd the views of Apple Computer's "'.
Donald Norman on the subjects of c' 1

Veri!e11Cp and intpl'operability, adding !y
IlW!, point, If view:

Clearl~', tlwrp has already been' l(

nifii'ant cllIlvprgence hetween the V
and thp PI' For all intents and purp;
ps. DTV IS a PC, As pointed out ,y
Apple's Norman, however. appiicati'l ,s
and usage will dictate the form fac 'I'

forlhe information appliance, of' I'

fUI are. just as applications and (. 1-

nOlilics differentiatp the desktllp CI 1-

pUI PI'S uSf'd In vid('o project "tud,s
h'IIPI !t he :\'orkstations uspd to prod, I'

effects for motion pictures.
The major benefits of conver
genc.e flow from the integra
tion of traditional in-home
information and entertain
ment fundions, including
television. telecommunica
tions, and computing.

In November VIDEOGRAPIIY
Technical ~~ditol' "lark Schu
bin pnlVlded additional

insights to this debate in his (,olumn "A
Bird In The Bush'?" [n that column. Schu
bin raised questions about ttl(' value of
integration and advanced a counter-argu
ment to the ('(invergence of the comput
ing, film, and video industril's:

"There is one area, however, in
which convergence dol'S nol yd seem to
he occurring, despite I)ptimistic predic
tions of information appliances and the
like. That an~a is how people I'iew com
puter, movie, and vide(l scp'ens"

As a followup to 111(' "Fun With Mac
rohlocks" series I had planned 1I) write a
column on the ~ubjed of dL\111a,lj scalahil
i~lJ. After reading "A Bird Ii: Tlw Bush?" I
was elated! Schubin's "olumll provides the
perfect set-up for a discussion of this
important concept, explaining important
technical, environmenral, and sor:iological
differences in the way computer, movie,
and television screen;, an' ,iewl'd. These
factors led Schubin to condude:

"The old itdage Ius it ! hat a bird in
the hand is worth tWI in Ilw bush. Con
sumers currl'ntl~i have [\\(1 birds in
hand-home cOmpUlel'S and TV sets.
What compelling reason w!ll cause them
to give them UJl for ~I .'iing](' dusivf' hiI'd
in the bush')" (See'Rle;;s You, Tiny
TIMM," page 116.)

With Schuhin's column as "reference
material" I'm now prepan'd t(l tell the
display scalability StN'V, and in so doing,
attempt to answer hi; qUP::l j'l!

One Size Does Not Fit All
A year ago, at the Advanced Televi

sion and Electronic Imaging Conference
of the Society of Motion Picture and
Television Engineers (SMPTE), I pre
sented a technology demonstration enti
tled "One Size Does Not Fit All," togeth
er with Gary Demos. Demos has been an
active participant in the Advanced Tele
vision process as a consultant for Apple
Computer. A variety of displays, inelud
ing a direct-view CRT and both LCD
and CRT-based projection systems, were
placed side by side. The displays varied
in screen size, aspect ratio, and source
image resolution, but they were config
ured to share a common feature; each
display delivered approximately the
same level of perceived resolution to
viewers in the audience.

In his November column Schubin
described three viewing applications:
computer, television, and movies. The
computer application typically involves
a small display with a short viewing dis
tance. Television is typically viewed on
displays of moderate size at moderate
viewing distances, Theater screens are
typically large and viewed from the
longest distance, He went on to explain:

"If the viewing distances match the
screen sizes just right the retinal angles
of all three could conceivably be con
stant (i.e., the images on the rear of the
viewers' eyes could be the same size)."

What Schubin described is the con
cept of display scalability, One purpose
of the SMPTE demonstration was to
illustrate this concept, and the fact that
source-image resolution should he
scaled for the viewing application to
deliver what is perceived by the viewer
as a sharp image. In other words, one
size does not fit all.

If the source-image resolution is too
low the image may appear slitt on larger



TIE NETWORKED FACILITY
FEATURE

dudtal video intertaces," explains ¥van
Ouellet, VI', Sales and Marketing for the
(·ompany. ;'The product we are developing
lin the MO\ie-2 bus is our third major col
laboration with Matrox." Miranda has pro
vided lots of feedback to Matrox over the

, vear~ and feels certain that the Movie-2
I hus IS a true broadcast standard that will

work for hoth manufacturers and users.
!';veryone reeognizes the need for a

stparatelills that is not tied to the actual
platform IOU are using," says Ouellet. "For
('omputel' manufacturers, the cost of

I
implementing a full 4:2:2 bus on every

, machine is excessive and unnecessary
Movie-2 bus will help end users get a full
hroadcasl quality system working on a
non-videll platform."

Ille Illggest advantage of the Movie-2
hus. says Ouellet, is that "the level of qual
ity (from PC workstations) will increase
significantly." It will also give more people
,Ieeess It, the technology, which can evell
mally lower prites. "We all want to bring
i hI' I'ntT'; , level (for broadcast video pro

d diem) low enough that anyone ean
h ve access to it." If we can do that, adds
( lellet, "we may be able to "hip millions
(\ systems."

Access to more users is Illle of thI'
t ,ings that attracted OptiVision to the
\ ovie-2 bus. "We hope there will be other

'ndors building products tp this, so that
we need to go into a specific market and
"ed an input board, for pxample, we
luld pick an existing produe\ and
nprove our time to market," says Ralph
fell', OptiVision's Executive VI' of Sales
Ild Marketing. "It also opens up 1he mar~

et for boards that will Jet people do
nteresting things with video signals
le1'ore they get to our product","

OptiVision has a fairly "ophistieated,
lroprietary bus structure ill their CUll'ent
lroducts, hut the Movie-z hus is similar.
'If Matroxwants to promote this and peo
lIe develop against this standard," "tates
Vlele, "it benefits the industry in genera!.'
it can also let people playoff one ,moth
~r's strengths_ "We are good at pw:oding

and decoding," he explains, "but we are
not experts in everything. This can give us
a choice of other people's cards to malTY
to our technology."

,lust as important to Mele is the capa
bility OptiVision can give to other compa
nies. "Some of the people building these
boards don't have encoding capability," h{~

says. "Our card will be attractive to them
for an OEM basis, whieh will move us
more into the integrator and m;M busi
ness,"

Although it's still too eady to tell, it
looks like there is enough development
being done for the Movie-2 bus to
ensure a major showing at this year's
NAB. Even if the list of companies will
ing to talk at this point is small, Matrox
strongly implied that the complete list
of companies supporting Movie~2 reads
like a Who's Who of the video industry,
Let's hope they tell us who they are
before we get to Las Vegas, so we can
see for ourselves how many sereens HIP
Movie-2 hus is playing on,

TV Technology
1995 NAB

show Top 10
Mario Award

Videograpy
NAB 1995

Editors'
choice Award

(J I<..t n II I ./ J. (' \}'~' J' F M .,

ORAD HI-TEe SYSTEMS LTD
PO.B 2177. Kfar Saba 44425 Israel
Tel: 972-9-7676862
Fax 9729-7676861

5e tVirtual
The only system using pattern recognition to extract camera parameters
• Ordinary studio cameras can be used a d moved (not just panned & tilted I

even shoulder mounted cameras can b, used
• Complete studio solution at under $30(' lOa
• No variation of camera - men routine
• One system can serve all studio camel s and even other (remote) studios
• Much better accuracy and stability,

no mechanical problems
no modification of studio cameras

• No calibration procedures
• Outdoor; improvised studios can be ec ,By constructed
• Automatic depth keying, full interactior )etween

actors and virtual objects

Orad's

CIRCLE 156 ON INFO CARD
1·'EBHlAKY/113
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standard has been designed to deliver
multiple levels of resolution; there are
17 proposed formats with multiple lev
els of both spatial and temporal resolu
tion. What follows are the proposed spa
tial sampling structures (and aspect
ratios) for each format and the
field/frame refresh rates (I indicates
interlaced scanning and P indicates
progressive scanning):

-640 x 480 (4:8) @ 24P, :WP,
60P and 60Ii

-704 x 480 (4:3 and 16:9) (dJ 24P, 30P,
60P and 601;

-1280 x 720 (16:9) @ 24P, 30P,
and 60P;

-1920 x 1080 (16:9) @ 24P, 30P and
601.

The first two levels are referred to as
standard definition (SDT'V) , while the
other levels are considered to he high
definition (HDTV). The 704 x 480 for
mats are based on 720 x 484 sampling
defined by CCIR·601-samples are
dropped at the edge of the pictures. The
704 x 480 formats can utilize an
anamorphic squeeze for 16:9 source
imagery; 4:3 and 16:9 displays will re
scale the squeezed souree for full
screen or letterbox display. The use of
interlaced scanning-especially in the
SDT'V formats-continues to be the sub
ject of intense debate among represen
tatives of the computer and video indus
tries (see "The Sharper Image?" page
118).

Several years ago I developed a ehart
that illustrates the display sealability
concept. It was published in the SMPTE
Task Force Report On Digital Image
Architecture and reprinted in the
December 1992 SMPTE ,Journal. The
ehart-EXAMPLE 16 X !l ASPECT RATIO
DISPLAYS-is reprodueed at right, on
page 117, to explain the variables that
should be taken into eonsideration
when designing a display system for a
specific application, The ehart speeifies
the average field of view covered by the
display at the speeified viewing dis
t.ances, and the maximum perceived res
olution in cycles per degree (cpd),
whieh can be delivered under these con
ditions. If you're not familial' with these
variables, here's an explanation from
the Task Force report:

"The perceived resolution of a dis
play is determined primarily by the I
viewing distancc and the visual acuity of .

Image?" page 118).
Analog television standards sueh as

NTSC and PAL were optimized to deliv
er one level of resolution, although this
level of detail is not always present in
all soureI' imagery. The proposed AT'V

displays and the image sampling strue
ture may be visible. If the source-image
resolution is too high the viewer may
not be able to resolve all of the available
detail at the preferred viewing distant/:'
for thl' display (see "The Sharper

The photQgraph at left was taken at
Two Heed Film and Video, in

Gainesville FL The computer-generated
imQge on the 17-in. disploy on the left
hos 1,024 x 768 pixels, all oJ which
can be view'ed--when I put on my
rea<.tmg glosses. The computer-generat
ed video image on the 2O-in. displgy

on the right has 6.40 x 480 pixels; about ten percent oJ these pixels cannot be seen
because of overscan.

If you were to sit in front of this configuration and edit a television program, I'm vir
tually certain you would find this set-up uncornrertoble. These displays are designed fer
use at different viewing distances. It would heip iJ the inrermotion on the computer dis
ploy were larger and the television display W(]S either smaller or was moved bock
about reur feet. In a recent informal survey of people using desktop nonlinear editing
systems, Ileomed thata 13-in. video display -in the same fecal plane as the computer
disploy-is considered to be IIjust right. II

I'm especiaUy intrigued by the display on the right in the photo, as it represents
the first in a new generation oJ muftiple-usE' information displays. This type of dis
play may prove to be an evolutionary bridge to higher resolution digital television,
providing enhanced interoperobili1y with local and networked computing applica
tions. I'm especially disappointed that it WriS designed for the preferred distance for
viewing television-in Japan.

This display was designed reI' optimal v,ewing of television and recorded movies
and a computer, all at Ifle same viewing distance. It is manufactured by Toshiba and
sold as TIMM (Toshiba Integrated Multimedia Monitor); the IIstreet price" is about
$750. The multisynchronous display can switch between TV, video, and RGB modes,
The CRT has a .59mm aperture grill pitch, ,,..,hich is comparable with the tubes used
in premium 20-;n. television receivers. Like TIMM, these receivers doim to deliver
about 5OQ-TV line resolution ond include Gn S-Video input to connect a signal capa
ble of delivering this much detail. Unfike a television receiver, however, the RGB
mode is designed for use with personal computers-640 x 480 at 60 Hz progressive
scan for VGA or the Mac's 66.7 Hz vertical refresh rote.

As noted previously, TIMM is too big for the 20 to 3O-in. preferred viewing dis
tance rer a computer display. And it's too small for tne seven to ten-foot television
viewing distancep~ed in American homes. It is, however, "just righr rer the five
root viewing distance preferred in Japanese homes. Toshiba is testing the waters here
in the U.S. to see if there's on appetite fer multiple use displays. Perhaps we will
learn if there is a markl;,t for this kind of display system when someone introduces (]
27-in. or larger display designed to accommodate the preferred viewing distance fer
television in the U.S. Rumor has it we wor't have to wait very long to find out.

-CRAIG BtRKMAIER

_...._ ..-._--~~--_._---------_._------j
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"What you see is what you ,get" was
the battle cry that liberated commercial
artists from their razors and paste-up
page-composition boards. The original
Apple Macintosh display delivered 72
addressable pixels or dots per inch
(dpi), as measured on the screen.
Therefore, type and graphics designed
using the point - the typesetters' basic
unit of measurement - appeared to

till' nllsen,'r. Visual acuity is often
dPl"lll1ined using sets of alternating
blad. and white lines of equal width.
Ollt' black/white line pair represents

lOll! I veil'. !'he number of c~lcles that.
("all he resolved across one degree of
th, ,'ve's iewing field is typically
IIsed as a measure of human visual
ai!lliv. and IS stated in cyeles (line
pair:, I (WI degree. l;nder some condi
li'./h, witli high·contrast line pairs,
l'lilll,lli vl'lIal acuity extends beyond
II' Ipd: approximately 22 (,pd is per·
,'Vlli'd aSI sharp image."

IIH' chart defines the parameters
IWI'dl'd !, provide identical views of
Imager)' (al [(JUr levels of resolution) in
I lin'l> inl/lrmation display venues. A
11"\\ pllints of reference are useful
\'. iWfl looking al this chart:

• 'lT~C television (,an be charac
I liZI'd ,IS Ll'vl'l 1-Low Resolll
11U1I"IJ/ Lewl :~-Normal ResoJu·
Ii,n-ill'pending on the viewing dis

I all('(', 11,(, Inw .. b1ack-and-white or
,Jiil)' ..· .. ;d1d tlw n~solution specifica·
;,It\S I thl' display (e.g., the dot

pitch 01 the aperture grill on color
lisp]a~:;), TlwU MHz luminance
!Iandpa"s of \1'SC permits about 22
(-1111 of detail when viewed on a black
antl-whi1e display that covers a jpn
dl'g;ree 'ield ofvit'W

• A ii,W x 4S0 progressive-scan com
puter display ('an hI' ('haraeterized as
I.('vel i ~·Normal Resolution-it can
dl'liwt aboutil) percent more vertical
lI'solul ion than an interlaced NTSC
displa\ when !loth cove)' a ten-degree
tielcl d' vie\\ (see "The Sharper
!magp'" page II S)_

• The design criterion for the
,rand Alliance HDTV system lies

'Yithill LevI'] :l .. High Resolution, A
desigllPd viewing distance of :j to ::,:l
pidnre heights is recommended for
\\('wprs t.o perceive this level of reso
iUliol i • At this viewing distance the
proposed I,!UO x I,OSt) HDT\' format
would deliv(']' approximately :{(I (,pl! re~

illutilln and a :11) degree field of vie\\
rhis ,i,freed", the rPsolution (jpliverl'd Ii
'llmo',t every high-end comp"H,r worl,
statll,n displa~ in use today

Trying To Make APoint
C,msider the following question. HI

big b nine-point type')
I! vou answered. "a distant'p of' St/

DIGITAL VIDEO
COMMENTARY, THE USER INTERFACE

Level 1 512
Low 25° X

Resolution
288

Level 2 1024
Normal 25° x

Resolution 576

Level 4
Ultra High 50°
Resolution

or liS inch from the baseline of 'the
font to irs highest excursion," you're
correct. Professional typography is a
very exacting science, There are 12
points in a pica and six picas per inch.
That's 7~~ points per inch, This number
should sound familiar, sil\(:e it formed
the basis for the revolution in desktop
publishing and eleetronie pre press
WYSIWYG,

10

20

~'EBlWAflY/117
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I
j he the same size, although at much lower es-
. olution as the final printed document.

Today artists use relatively low-resolu Ion
72 dpi computer displays to visualizeitge
compositions on a computer, then ou put
these pages at higher resolutions--typi ally
:\(j0 to 2,540 dpi--on a computerized intge
setter To read what we print on these ! tges
1he designers assume you will hold this n aga
,r.ine at the normal viewing distance for nad
mg. With my "failing" middle-age visiOl the
:tbility to read these pages, and compute dis
plays like the one in "Bless You, Tiny T MM"
(see page lUi), requires the magnifi( Ition
power of reading glasses.

Here's another question. How big the
type :,·0\;1 see when a video camera is pi mted
at a page ot' nine-point text, or when :tine
!loinl text IS generated with a coml Iiter
hased videographic system. If you an~vered

·'It depends," you're correct. It's I parly
impossible to say exactly how large tl i' teX!
will appeal' to the viewer. There are nl iltiple
interacting variables that can affeet t I' size
of the text ~'ou see:

• tJle distance from the camera 'ns to
the page and the focal characten tics of
the lens-especially the current ;vel of
magnification (zoom setting);

• the target resolution, measured n dots
pel' inch, used when a compul 'J' pro
gram generates a raster vel'S! ,n of a
charadeI' at a specified point si:'

• subsequent scaling of the ima.e with
video proeessing hardware or sol ware:

• the size of the video screen;
• and the viewing distance.
tn other words, telling someone ! lat they

an' looking at nine-point type on an ( ,~etronie

display is only true when all of these \nditions
an' properly controlled, yet this is exa tly what
th\, Grand Alliance did when they de. IOnstrat
ed their system to t.he Federal COl munica
tions Commission (FCC) and tl ,se who
at1.ended an FCC hearing concernin the U.S.
Advanced Television standard, held 'ecember

I I in Washington DC. One porti :1 of the
. demonstration was intended to qui., lingering

{'"neerns about interoperability wit comput
PI'S, ba'wd on the use of interlace 1hree of
\he proposed HDTVand SDTV fonna

A few observations about this ;·t-up are
needed to understand the technil II sleight
',f-hand. The room was nearly d I'k, like a
1l1O\~e theater. The main 1,920 x 180 inter
Iaeed IlDTV image was proje(·tf on what
:,!)peared to be a IO-to-12-ft. diag\' al screen.

posilioned myself at what I estiltted to be
(continued U !lage 180)

118iVIIlEOUHAPIlY

A.t the recent FCC hearing on ATV services CICATS indicated that certain
J-I\.aspects ·ofthe proposed Grand Alliance standard would erect significant
barriers to interoperability with computers and other components of the emerg
ing national Information Infrastructure. ClCATS recommended that aU ATV for
mats utilize progressive scanning and square pixels, and that the standard
should inclu~ support for the higher display refresh rates-above 70 Hz-uti
lized in most new CRT-based computer displays.

These complaints are certainly not new. They have been stated consistently
throughout the ATV process, by myself, representatives of Apple Computer, and
by Jae Lim, who represents the Massachusseltes Institute of Technology in the
Grand Alliance. A 1993 interoperability review conducted by the Advisory
Committee on Advanced Television Services-in which we participated-found
that progressive scan and square pixels are essential prerequisites for interoper
ability. What is new, however, is that most of the other major players in the
computer industry hove joined Apple in raising concerns about the proposed
ATV standard.

Each of these issues has been the subject of intense debate during the five years
I've been involved with the ATV process. None, however, has been debated-or
misunderstood-rnore than interlaced versus progressive scanning. Technical con
cepts such as !he Kell fodor, interlace factor, modulation transfer fundion, Nyquist
limits, and Shannon's sampling theorem are often thrown around with reckless
abandon to justify the advantages of one form of imoge acquisition and/or display
over the other. The subject is further confused by emerging display technologies
such as active matrix LCD and Texas Instruments' DMD {digital micromirror device},
which utilize essentially constant illumination of a/l pixels rather than a scanning
spot of light.

While the Grand Alliance, video equipment manufacturers, and many
broadcasters acknowledge the advantages of progressive scanning, they con
tend that interlace is still necessary to deliver HDTV and SDTV through the new
digital broadcast channels. Progressive scan is their stated long-term goaf. For
now, they claim the reduced bandwidth and improved camero sensitivity afford
ed by interlace are necessary to launch DTV.

I cannot hope to properly address this subject in the limited space remaining
in this column. Perhaps Mark Schubin will treat us to an analysis of this subieet
in the near future. Instead, I'll attempt a brief description of some importont fae;
tors and recent research that is shedding new light on this debate.

Analog television has always been sampled vertically because of the use of a
sconnin91ine structure. As we are dealing with a digital television standard,
which wiN be sampled both vertically and horizontally, sampling theory should
be used as the basis for these discussions. The ability to present information on
aflformsof display, with or without spatial and temporal aliasing artifacts lies at
the heortof this debate.

To~represent content, without a"asing, SCImpies must be optimized for
lheta.display, be it a scanned CRT or the color separotiorts in this magazine.
Aflasing~may include slairsteps on the diagoncd·ond curved edges of an
object,.~ or strobing in moving objects, and srnaIl-area and large-area Ricker.
~tiat are optimized for one display systern--e.g., a progressive-scan dis
~ causeatiasing artifods if they are presented on another display systern
e.g., ortinterloced disploy. To eliminate these aliasing artifacts it is necessary to
~tfilterthe information) to malththe requirements of the Iarget display device.

AnIOferl<:t¢ed disploy cannot preS$l1t as much information as a progressively
scon"'disp!ay with the same number of scan lines and temporal refresh rate-
e.g., ~.x 480 at 60 fields/sec versus 6.40 x 480 at 60 frames/sec. According
to a .paper on the interlace factor, pubHshed in the Journal of the Society of
Motionfi'icture and Television Eng.ineers, interlace offers little or no resolution
advantag.e over half the lines progressively scanned.
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Herein lies a major problem. Once you thr,w away infor-

I mation it's difficult, but not impossible, to get i! back. If the
information that is broadcast is optimized for 1 proscan dis

"" play it is relatively easy to resample the image to prevent
aliasing on an interlaced display. The higher fequencies that
cause the aliasing artifacts can be removed w ~h inexpensive
analog or digital filters. If the information has )een optimized
for an interlaced display it is relatively difficuh to resample the
image to prevent aliasing on a progressive so 10 display. It
must be de-interlaced to prevent temporal ali< sing artifacts.
And, to take full advantage of "the sharper in age" possible
on the proscan display, it is necessary to calc ,late new image
samples. These are complex processes that ai, better handled
by a sophisticated device at the broadcast sit. than in the
cost-constrained consumer receiving device.

Aliasing is not always a
problem-the computer
industry has learned that in
many applications improved
contrast with aliasing is pre
ferred to reduced contrast
without aliasing. A computer
can generate samples in a
manner appropriate for the
application-with or without
aliasing. The industry uses
the term pixels inter
changably with samples,
although it is not uncommon
for a display medium to use
multiple pixels to represent a
single sample. For an excellent tutorial on f Ixels, see Mark
Schubin's column "Pixel Pictorial" (VIDEOG~\PHY 12/95).

A computer can generate horizontal lin,s one television
scan line in height by placing black samplfi over a back
ground of white samples. This produces thr maximum con
trast possible on the target display; it mayrlso produce
severe aliasing artifacts on an interlaced diplay iF the
image is not properly filtered.

Vertical lines one sample in width are no a problem on
CRT displays using interlaced horizontal line scanning, but
horizontal lines one sample in height will Aic <er obnoxiously.
In order to create a horizontal line with max mum contrast
(i.e., using black samples) the thickness of th .~ line must be
increased to three samples-grey/black/gn ·y-to eliminate
the Aicker; in the computer world this is kno\ In as antia/iasing.

Antialiosing, as the term implies, is a fol m of Filtering used
to optimize samples for the characteristics, f the target dis
play. The use of filtering to reduce aliasing imits contrast and
the frequencies that can be represented. A:omputer can cre
ate samples to represent information with hgh contrast and
aliasing, or reduced contrast without aliasillg. A major rea
son that the computer industry has strongly advocated the use
of progressive-scan displays is that it allow. information to be
represented both ways, to support multiple opplications.

As reported by Mark Schubin in "A Bi: d In the Bush?"
(11/951, in a recent study viewers preferr "d high contrast
ratios to higher detail resolution in comp' (isons of high res'
olution and standard resolution television :Iisplays. The

research was conducted by RAJ Centro Ricerche (the
research division of Italy's major broadcast network); the
Findings were presented at the 1995 International Confer
ence on Consumer Electronics, in a paper entirled "The
Impact Of Display Parameters On The Quality Perceived By
The Viewers," written by Ardito and Massimo Gunetti.

The research was conducted with a 38-in. 16:9 HDTV
screen at two viewing distances: the DVD (design viewing
distance) for HDTV of three picture heights (3H); and the
PVD (preferred viewing distance) for a 38-in. screen of
about five picture heights (5.2H).

When given the opportunity to freely choase the viewing
distance in an environment without constraints, previous stud
ies found that the PVD is primarily a function of screen size.
According to the paper, "A 12-in. screen was found to have a

PVD of about 8H; for a 38·in.
screen PVD was about 5H; the
PVD appraoches to 3H for 160
in. or larger, screen." Although it
wasn't stated in the paper, I
assume that these dimensions
refer to the screen diagonal.

The tests compared the sub
jective picture quality of HDTV
with 720 pixel horizontal defini
tion standard resolution television
(SDTV). Viewers were shown a
variety of source images under
the following conditions: an
equal contrast ratio for the SDTV
and HDTV images, and four

decreasing levels of contrast ratio for the HDTV images.
You may be asking 'Why test decreased contrast ratio

for HDTV?" You'll find part of the answer in Schubin's "Pixel
Pictorial" column (12/95). CRT displays are scanned using
electron beam/s) with Gaussian spot characteristics-the
intensity of the spot helps determine the display brightness.
All things being equal, as CRT display resolution is
increased, the contrast ratio decreases.

The RAI research found that at the PVD: "due to the
higher viewing distance, the contribution of HDTV, also in
the case of full contrast ratio, becomes almost negligible.
Moreover, if the HDTV contrast ratio decreases, SDTV pic
tures are rated better.

"In conclusion: the results of this study indicate that to
fully exploit HDTV potential, displays with high contrast and
great sizes are needed."

In turn, this leads me to conclude that a properly
designed DTV system-without interlace-can deliver the
sharper image using affordable display technology that
exists today. The next logical step in the evolution of televi
sion is progressive-scan SDTV, with an interoperable and
extensible path to HDTV for the applications that require
and can economica.11y support it. This will allow DTV to
serve both the computers and televisions in our homes. And
for those who cannot, or choose not, to afford both, one
information appliance could be used ta provide the benefits
of computer and video convergence, whatever they turn out
to be.-eRAIG BIRKMAIER
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• The player por:lUn of lheEVO-9720 employs a digital nOise reduc·
erfor luminance and chronllflance signals, providing superior pi c
ture quality Noise reduction levels are sell'clablefrorr, an on
screen display in accordance with oieture ::ondltlons CNR
(Chrominance NOise Reducllon) offers rllgh Middle, Low, and 0/1
positions YNR (turninance NOise Reduction) offers rllgh, Middle
LO"I, Very (0..",11(1 Oft positions Jlt1erand skew are eliminated al
Ihe ,arne t"neto (jIve clear, stable picture~

AII.-Lm_CAl'IIIJIT
• When you've outqrown lhe cuts-onlvluncllonality 01 the machine

the EVO-9720 lends itself to AlB roll expansion capability, Bolh the
pla~er and 'peorder ~Iave RS·232 $erial ports that allow for exter
nal ,~onlrol Thev :;3n be directlv connected as Source Aand Bto

System
• To IJr1her(lllow conllguratlol1 mlo all AlB '011 system there are

external syllc inouttermmals lor both the player and recorder
When the eljernal sync mode is set 10 Auto, the EVO-97?0 sy"
chlOn' zes rself ,';i~h the Ineo'n'ng rete rene e SI gnal

.-

_FU~

• To ~lrOVlae 'or smoother transrllOfls fruiT scene \0 scene, the EVO
9720 has avideo taaer Black or white f~ainCi can be selected as "jell

:~!,::;':!:1~:;:;,!',,~,:':: ,,':,:,I~":E:'::'~,!f:,;:~~;:;,;~:r;!~~:1,~~~~Fe~ as aduratiol1llme of 0 5 01 2 seconds• There is a GPI (General Purpose Interface; output with tinllng
adjlJstment for controlling e~ternal deVice;. External devices like
the Video Toaster or Character Gener:ltors can be conlrolled. GPI
trming of betweel' 00 ana' 50 frames is seleclable

• The EVp·9720 Incorporates bOUI PCM (Pulse Code Moduiatlo!t'l
stereo and AFM lAudio FreqlJenc~ Modulation) stereo recording
tOf superb sound quality, PCM audw canl)p. inserted or r~-rer:ord

ed tor audio onl" edits In thp, Aldi) Iliser! ['leae

Hi8 Editing Recorder
'hf~re ;$ a DUllt-1n digital noise reducer fOI both n1e chrominance and lumirlance signals. In the

,Ch,o" """'" "',"'" Rel'u"'''t :nolle vau can selecllow or high level 01 noise reduction according to picture conditIons
• E'j,Jloped wll" 1011" ,;" mnp,ls Two AFM Hi-Fi stereo tracks plus two peM digrtal stereo tracks filCh channel has balanced

• ~):e:~b~:Sa;~:;I~~~,~t:~l~:~it;~:~Srl;t~~I~esISlnll~~~i~nUs~~e~~~J~lt~~~si~ol~~~~~r~~a~~t '~~1i
elNlng 01 "'lIle,',. ,l\ N " PCM 2 and time code

• BUllHn rBe l'n'e B;'''f Lilrti'ctQfI With TBe the EVO-9850 outputs highly
slable v'rdel' ';I'lPdl; ) diprtal drop"~'lIt compensator is also built-in. TBC
a(jlustmpnt~ I ,tI' ,Jhl ~'t: i'-~rn, 'tflV L~u:ltl(Jlled with lhe oplional BVA-55 TBe
Rernotf!Cllrn d 1'1"

• Ah:duh' 'I.( II J~Y '(lI ddeo edltlll~ ~Ild Single frame recording
A':(::J1ac\ 1,1 ' I· I~ i1ch eved With advanced servo system, qUick

llll! bUilt-!1l 8mnllirnecode reader/generator
,! I I '"'lrJ:ppe(~ 'II' ttl a IJllllt-11l 3rnm time code generator. Srnce the 8mll~ lrme code 1$ recorded between the Video
.. Udll~ LIcks In, separate and dedicated location, 8mm time code insertion or overwrite is possible without losing
'\1' RS, 422 ij-P'f1 COllllector if. utilized for communicating edit command iHld time ellde dJtil Hw Smm time code

""M!,'I! 'Ime I od:~ trlrUUllh the RS-422 connection 10 the edit controller
'1; i' I.'t-lK-100 the EVn·9S50 Inputs and outputs SMPTE time code lbta VI~ BNC connect, Irs AccOldlllglythe Eva

"'sr, ",I" '''' ",,""", "je Ie ;]!',other VCR 01 :.:an lack to an external time code
!Iie 'il-Jet pl'.:vldes high speed picture search from-17 to 17tilTlP,snurmal speed
: 'C"UI€ l~terloralloll during the editing process, the EVD-9850 incorporates Dub In/Out: 7 11Ill)I;Onneetors

q,< HII,1M-9RO. :h~ [VO-9850 can be installed into a 19-inch EIA stal'dard rack
'II' j" 1:1(k Olltc e~ternal relerence Video Signals This allows tor synchronization With othe! Video equipment

,);;Pl.ltIOII there 1$ a DI,ll Menu You can set VCA operation rn'Jdes like time c:ode !-irese' tlnle eode superimpose
, ~ jhl'~,r,' 'illl' the ~e;lId' ':1i.1'

SONY
EVO·9720

Hi8 Dual Desktop Editing Machine

ii' It I ~ in:! Ipvp I

k IllJuntable '.'llHl Jpkmal AG-M73U. ,

.trrtl ntJIJftt~rllm"lj;i6ju:IiiFtil{Hi!;f

,11'51' ::'1 )OH7111 :.l')kHi )nrl a dV'liml': .< 'I

.1 I' Ill" \ 'inti o! ;. II ':~ :1 :111 C 1'1 PLJ I

"';:; ',::;::'~:';,::,',;:~'::';),Q,';;)t,;,'t,:;':", slurp,Il IIr1e~; Of ~ Irgllal YiC
Ilill,.;p.fRduCe r.ll'I-'Ill,laper-tu1Cll:urredioli

1:l11;; , Ii II 111s<;-I-llk I iIlICI~llatlO!l all nJil1 hillp. tp n:fr.r outslantl
11.111f,' "IiHr wilen r1lJbblfl~J (jm'lIl fllultiple Jlm,~riltlllflS

32X VARIABLE·SPEED SEARCH
I 'f~~,:':,';,~~:,;:'::,:;, 'iars featured ':J1l 11'ltl1 1'11' BR S800U alld SF:
S~ at 32x

system lUI total \ C sl~par;.Itlol' 1'1'
,J " rJ I,ar II' I, ,n,:~' ,1'.1111 ny
,'Ideo ·Iead.·, llr;L Ilave a higher lIlagnetlc cuercl ... rt~ tI-lall dllvent 11 'er:lte hl!acs ::xpawjl-'11fre"

'~~';:,;',',~'.::::;::::,'Ieads enhances picture quality oy Iii ~)ILJrl;nlJ
,,' Intervai) time code reader/generatln~ hi lr,1rn "",,,'at,:edltil'"

IlWd1:J[li"I' (1~lr"ers L'f€CISe, hlgh-speedl):Jeratioll Th""",.1-1", ,,,, system achieves
,,,,lerti'HjI;,,·,, "'I" heal! Upe transporll1lE!chanisrn uses fl1i€ o:lHect cJri\,f lo's Illcluding 111.'0 ree

\','1)11 II pi set the edit-In and edlt-uut pOint', illT' those for ~Idel

"\, I,m: I,Hue allows high-,peed .,ewell "t Ii speed (With 1,010'- prl'iure)
'11: stf)le, 0' 90dS;1$ ',"iell lanllels Wilt I DoJlby NR Each audlu

IClit (:lG lise Xl r connectors

~AG.1980 S·VHS HI·FI Editing VCR
nOisereductorl(rCJl1\~

,", ;:'::;~;:~~"::~:,::;;:i::~~g~:::,;;~,;:~~jl~~j:;::'::;~:Pf(;;;, ,"11'
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